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Mr. Lawrence Niven. 

Mr. Lawrence Xiveu commenced work at the Botanical 
Gardens almost as soon as they were opened by the “ Singapore 
Agri-hortieultural Society," which was formed in 1839. The 
Gardens were developed in 18(11-02 and after successful shows in 
the former year, it is recorded that kk The Society had obtained 
the part time services of Mr. Lawrence Xiven as Superintendent/’ 
Mr. Xiven was also superintendent of an adjoining- nutmeg plan¬ 
tation, so that he could combine the two very well. He earned the 
thanks of the Committee for kk his taste in laying out the Gardens,*’ 
and Mr. Buckley records that he made the Gardens very attractive 
by large beds of pretty flowers. He is also mentioned with praise 
in the Gardens Guide published in 18S9. The title of his office, 
which was more honorary than remunerative, was changed in 1871 
to Manager, the Government then taking over the Gardens. Mr. 
Xiven retained charge until the arrival of Mr. James Murton in 
187:>. 

W. Makepeace. 


A Guide to the Palm Collection in the Botanic 
Gardens, Singapore. 
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But two brief notes have so far been published on the tine 
collection of Palms growing in the Botanic Gardens, Singapore. 
The first in the kk Agricultural Bulletin, S. and F. M. SA (Vol. HT, 
p. 249) in 1904, the second in the same Journal (Vol. V, p. 0) in 
1900, both presumably by Mr. Bidlev. In the fourteen years since 
the last article was written many additions, and it is feared several 
losses, have to he recorded and accordingly it seemed desirable 
thoroughly to investigate the collection again.. The present paper 
is the outcome of this work. 

In the lirst paper of Mr. Bidley, entitled kk The Palm Collec¬ 
tion of the Botanic Gardens, Singapore,” the cultivation and pests 
of the palms has been rather fully treated, and a list of the palms 
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in cultivation in the Garden- is appended. In the second paper 
is a list of new palms introduced into the collection -ince the 
publication of the earlier paper. 

'Hie present paper is written with the object of drawing at¬ 
tention to the collection and in providing a guide and brief des¬ 
cription for visitors to the Gardens, who are interested in Palms. 
It has been written in a semi popular style accordingly and botanical 
terminology, synonymy, and citations of other works are given as 
sparingly as possible. A short description of the collection is first 
given with a general comparison of the prominent features of the 
palms. This is followed by a list of the genera represented and a 
brief note on each species, suilicient to enable them to determined 
at sight. 

Only those species whose identity has been established either 
from actual determination or from previous records as found on 
the labels have been mentioned. There are still several not yet. 
named, many of them quite young, hut until they produce dowers 
and fruit it is impossible to determine them accurately and they 
have accordingly been omitted. 

The collection of palms is quite a representative one. including 
species from most tropical countries. No >peeial arrangement, 
except in one or two instances, ha> been followed in planting and 
the result is by no means displeasing. A fairly large piece of 
ground near the Gardens Office, has been exclusively planted up 
with palms, and from the lower end of Varanta Avenue down 
to the Plant Xursery there extends what is known as the Palm 
Valley, and as the name implies, the valley has been reserved almost 
entirely for palm specimens. On the west side, several species 
have been quite successfully planted in clumps, notably— Pfychus- 
fjprtna MrA rlh uri, VendL, Cyrlostachgs Lnkhi, Here., Mardtiezia 
ntryulapfolia, II. B. lv., Piuanga Kuhlii , Bl.. Hhopaloblaslp he.r- 
nntlra, Schell*., Oncospenna fihttncufosa , Bl.. JJplprospafhp Plata, 
Seheff., Onodo.ra vpgiit , 11. B. K., Stpvensonin gniudifolia, Dune., 
V pvschnjfpltia sjdendida Wendl., Ptychoraphis aagttsla, Becc. 

Apart from these two special places, many specimens are scat¬ 
tered over the remainder of the Gardens. Small avenues have 
betai planted in one or two places, as for example, the avenue of 
Amiga sacclnirifpra , Labill., near the Tyersall Poad entrance. 
There is also an avenue of tfabal PalmpJln, Lodd., another not 
quite complete of Ithopalobla^fp bp.randni, Sell elf., interplanted 
with Phopni.r rupirohi , Anders. This latter gives quite a pleasing 
effect, the tall Phopnlobhislp hp.randra with its drooping leaflets, 
and the beautiful curved leaves of Phopni.r rnjdcohi , make a very 
pretty picture. Another avenue which must be mentioned, is of 
('yrlnstachys LaH'ci, Beee., the “ Pinaug Rajah," “ Sealing V ax 
Balm.*' or “ Red-stemmed Palm.** This avenue contains fine- 
specimens of this beautiful palm, so distinct from all others on 
account of what appears to he a red stem, but i> actually the red 
sheathing bases of the loaves. The remaining plants have either 
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1 >eeii planted in rows of single species, or more generally as isolated 
plants with a. view to their developing into worthy representatives 
of their species. On the whole this latter ideal has been attained 
•and a few very tine specimens might be mentioned such as, Attalea 
Cohunr , Mart., near the lake, Conjpha Gebanga, Bl., near the Her¬ 
barium, a young plant of Latania Commersoirii, L.. near the Office, 
and two very tall specimens of Lirisfona altissima, Zoll., on the 
Bandstand Hill, and many specimens of Onrospevma filament osa, 
Bl. (Xibong) and Glacis guineensis, Jac<j. Altogether there are 
about 108o specimens planted in the Gardens embracing upwards 
of 120 species and (>o genera. 

A Comparisox of General Characters. 

The variation in growth of the palms allows them to be 
grouped under three heads:— 

(1) Those which are soboliferous, that is whose stems grow 
in clumps such as Canjota mitis, Lour., Cyrtostachys 
Lakh 'a, Beec., Oncospenna plant entosa , Bl. 

{*2) Those which are soboliferous but are not self-supporting, 
obtaining their support from surrounding trees. This 
section includes the many species of Calamus , KortJudsia 
and Dacmonorops . and amongst which are many plants of 
considerable economic importance. (Some grow to a great 
height, topping the highest of our jungle trees. Kx- 
amples may he seen in the piece of virgin jungle pre¬ 
served in the gardens, especially at the top end of Maranta 
Avenue. 

(d) Those palms which arc single-stemmed, hearing in some 
cases a magnificent crown of leaves as in i'orypha, or in 
other cases a comparatively small one as in the tall 
Liristonas, and A rchontophoenix Alexandra, Wendl. 

A Description* of Balms in General. 

Hoot. Generally speaking palms have no tap-roots. After 
germination the primary root perishes and is replaced by adven¬ 
titious roots springing from the base of the stem. In Verschaf- 
feltia splemlida , Wendl., roots are produced up to 2 or d ft., and 
even more above the surface of the ground. These grow down¬ 
wards and finally become fixed in the soil giving the plant a firm 
footing. In others such as Rhapis, and Pinanga , suckers are pro¬ 
duced which send up stems and leaves, soon forming tine clumps. 

Stem. The height or length of the stem varies considerably 
and in some cases there is hardly any stem at all as in Sabal 
acaulis. In others however, they may be of any height or length, 
some specimens of Calamus being as much as dOO ft. Lxcept for 
the last mentioned, no specimen in the Gardens exceeds SO ft., 
this height being attained by two specimens of Lit'istona altissima, 
Zoil., on the Bandstand Hill. As a general rule single-stemmed 
palms attain to a greater height than soboliferous or several-stem¬ 
med palms. In diameter stems vary considerably, from 1-2 inches 
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in the slender Calamus, Pigchosperma, ete., to the very substantial 
looking trunks of Oreodo.ru , Metroxylon, Borassus, and Conjplta , 
which in some specimens are anything from 3-3 feet. 

!In Oreodo.va regia, H. lb K., the trunk is quite smooth, while 
in Archon lojdioeni.r Alexandra?, Wemll., it is ringed by the sears of 
the old leaves. Other species such as Atlaleu Coh line, Mart., and 
Claris gnineensis, Jacq.. retain the liases of the old leaves which 
gives them a rugged appearance. Ferns and orchids often obtain 
a footing in these leaf bases presenting a typically tropical effect. 
In Cargola areas, L., the sheathing bases remain round the stem 
after the leaves have fallen and are hound together with a dense 
mass of fibres. Yet other palms have spiny trunks as for ex¬ 
ample, Oncosperma horrida , Schell., and 0. fascivaluta, Thw. 

Very few of the palms have branched trunks. One species 
Iljfphaene in diva,, Bee<\, is represented in tin* gardens, hut the 
plants are quite small and are only about six months old. 

The Rattans (Calamus,, ete.,) are almost the only palms whose 
stems are not self-supporting. 

Leaf. As new leaves are produced the old leaves generally die 
off and fall away. By this means in most eases a tine trunk is 
produced, surmounted by a magnificent crown of leaves. It is this 
crown of leaves which gives such a distinctive beauty to palms 
in general. They vary considerably in size, from the small-leaved 
Uhapis flubeUiforinis, LTlerit, to the gigantic leaved Tegsmannia 
all if ro ns, Miq. 

The variation in the shape of the leaf is considerable, but may 
he considered under two heads:— 

(1) Palmate, in which the leaves are characteristically fan¬ 
shaped and 

’(2) Pinnate, in which the leaves are cut similar to a feather. 

Examples of the first are JAristona, and Thriuax, of the 
latter JHgchospenna , Cyrtoslachgs, and Oncosperma, 

Feather leaved palms have on the whole very much larger 
leaves than fan palms. The length of some of them being as much 
as 30 ft., ami their width 8 ft. However, none quite so large are 
to he seen at present in the Hardens. The angle which the leaf 
makes with the stem varies according to the age of the leaf. At 
first when opening, a leaf is almost upright, hut as it dev elopes its. 
weight bends it down and the falling away of the lower leaves 
causes it to hang lower until it in its turn dies and falls away. The 
leaves of fan palms as a rule form a larger angle with the stem than 
those of the feather palms. The reason being, that the weight is 
less evenly distributed, being placed at the end of the petiole, in¬ 
stead of almost the whole length of the leaf as in the latter. 

Considerable variation is found in the leaflets. Tn the pinnate- 
section their relative positions on the leaf-raehis give a distinctive 
appearance to many species. A few examples in both sections will 
emphasize this. In the palmate section, one finds in Brilchardia 


In the Palm valley, Singapore. 












181 


(j Hindis, Seem., that the whole of the leaflets seem to he joined up 
to form one deeply furrowed leaf, having a very strongly-toothed 
margin. Other species of the same genus L. pcltata, Roxb., for 
example are divided almost to the base, producing furrowed leaf¬ 
lets which are very broad and strongly toothed at the apex, narrow¬ 
ing to the base, giving them almost a triangular shape. Good 
examples of fan-leaves are found in Thrinax and Livistonn in which 
they are divided from \ to 4 the length of the leaf. This is the 
general type of fan-palm. 

In the pinnate section the angle which the leaflet forms with 
the leaf-raehis varies considerably. For instance in A rchontophoe- 
nix, and Cyrtostachys f the leaflet is placed more or less at right 
angles to the racliis forming a fairly Hat-leaf. On the other hand 
in Ikhopaloblastp and Oncospcnna, the angle is much greater giving 
a drooping appearance which is very attractive. The leaflets are 
generally arranged in two rows one each side the racliis, and as they 
are more or less opposite, they produce a Hat leaf. Illis is the 
general arrangement for pinnate-leaved palms. A departure from 
this method is found in some species, as for instance in Raphia 
ilooker!, M. and \\.. Here the leaflets appear to he arranged in 
four rows, two each side of the racliis. This is due to their being 
placed at different angles. The two bottom rows, one each side 
of the racliis, consist of alternate twos or threes placed at the usual 
angle, while the two upper rows, are the remaining leaflets placed 
at a very much more acute angle, thus giving the appearance of 
four rows, whereas in reality there are but two. This arrangement 
gives a very different appearance to this type of palm, and one fine 
specimen in the gardens makes a noble-looking plant. Another 
very distinctive form is that of ('aryoia urens, L. In this species 
the leaves are bipinnate or decompound, quite an unusual form in 
the palm-family. In fact this plant appears more like a gigantic 
tree-fern. One other genus should he mentioned, namely, Marti- 
nezia from America. In J/. raryotaefoUa, H. B. Iv„ the leaflets, 
which are of peculiar shape, are placed at intervals in threes and 
fours on the racliis, the spaces between being clothed with very 
sharp spines. 

The petioles of several species are armed with spines. When 
allied with spinv stems they form a very formidable barrier in the 
jungle. Mention has been made of the spiny leaf-raehis of Marti- 
nezia, this plant has also a very spiny stem. The same combination 
is found in Oncosppnna horrida , Seheff., though the leaf-raehis of 
this species is not so spiny as that of Martiuezia. Many palms 
have spines on the petiole only, such as Linstona,. and Elans. 

The stems and leaves of i'alatnus, and Kortludsia , are generally 
provided with numerous recurved spines, and the leaf racliis is 
often produced into a barbed, whip-like structure. These spines 
which are reflexed enable the plants to climb over the surrounding 
shrubs ami to the tops of the highest trees. 

The many different positions assumed by the leaves are often 
taken up to protect the plants from the effects of too intensive 
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& uni i gilt and the violence of wind and rain. This arrangement 
adds very much in some eases to the beauty of the plant. Phoeni.r 
rupicola, Anders., affords an excellent example. The curve affected 
by the leaves of this plant renders it more beautiful than would be 
the ease were the leaves straight. 

Flow Kits. These are produced in large numbers on large and 
much-branched inflorescences. They are frequently embedded in 
the fleshy surface of the branches, and belong to a type of inflores¬ 
cence known as a spadix. In almost all palms the infloreseenees 
are axillary, only in one or two eases are they produced terminally, 
as in Metro.rjflon- , and ('onjpha, Kadi inflorescence when in bud, 
is enclosed in a protective structure called a spa the. This is hurst 
by the growing inflorescence and falls off at once, or sometimes 
remains to sheathe the stalk and lower branches. The flowers are 
very small and individual'll* insignificant, blit are produced in 
enormous quantities, thousands often being borne on one inflores¬ 
cence. Collectively they often present a handsome appearance. 
They arc sessile, and as a rule unisexual, the male and female 
occupying different parts of the same inflorescence. Very rarely 
hermaphrodite flowers are produced. In some eases female flowers 
are borne on the lower brandies of the spadix with the male flowers 
densely packed on the upper. In others as for example in Pinamja 
the female flowers are placed between the male flowers and it is 
so arranged that two male flowers appear in succession and then 
the female, thereby making the spike unisexual for the time being. 
As palms are monocotyledonous plants the general arrangement 
of the flower is trimerous, that is b sepals, b petals, 6. or a multiple, 
stamens, and b carpels. In the male flowers the carpels are 
rudimentary and are called pistillodes and in the female flowers 
the stamens are rudimentary and are termed staminodes. Pollen 
is produced in great quantities and probably wind is one of the 
chief agents in pollination. Bees also play an important part in 
this matter. Also the writer has seen flower spikes literally swarm¬ 
ing with a large type of ant and it seems probable that pollination 
might he carried out by them. The ovary generally consists of 
three carpels either quite free or completely united. 

Fitrrr. The fruit is either a berry or a drupe. Two of the 
carpels may he abortive as in the Coconut, or if the carpels are 
free, a >ynearp of one-seeded fruits results, or again if united, a 
single fruit with one. two or three seeds, according to the number 
of ovules which develop is the result. The fruits are on the whole 
small when compared with the size of the plant, that of the Coco¬ 
nut being one of the largest. 'This is. however, quite dwarfed by 
the huge fruit of the Double Coconut (Lodoirra srrheUnrnni. 
Labill.). from the Seychelles. 

Skkds. The seeds are of various shapes and sizes. They are 
round in the Coconut, owing to one ovule only as a rule having 
developed, whilst in the Date, (Phoeni.r dact i/Jifera, L,), they an* 
long and narrow. Where three seeds are produced two sides are 
often flattened. 
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Cultivation. A few notes on the general cultivation and 
propagation of palms in the tropics would it is thought he of use. 
This has been fully dealt w ith in “ The Agricultural Bulletin S. 
and F. M. S.," Yol. Ill, page W>(). Tin* Following extract is taken 
from that journal as the notes there given are equally applicable 
now'. 

“Although Far the greater number of palms are natives of 
tropical regions a small number inhabit cooler, sub-tro-pical, or 
almost temperate regions. Such are ( 'Jiamarrops hintiilis of 
Southern Europe, Xannorhops Bildnrana of Afghanistan, Trarlnj- 
carpus pat visits of Japan, tihapis /nunilis of Japan, Kvutia su pitta 
of Xew Zealand, and Pseiiftophunii.r Sargeutii of Florida. 

‘ k These cooler climate palms are much less easy to cultivate 1 
here and seldom thrive when planted out, although they may be 
kept as pot or tub plants for a long time. 

“ There are also a few desert palms, which are also difficult to 
grow' on account of our heavy rainfall, such are // yphaenes, the 
common date, (Phonii.r dart yl if era) , which, however, can be made 
to grow' hut has never flowered with us. The Palmyra or Lon tar 
palm ( Harass ns ) introduced to India From Africa and thence to 
the Peninsula, thrives near the sea in sandy places, but seems 
difficult to grow Far inland, and even in the drier parts of Sing¬ 
apore is not at all easy to grow satisfactorily. The Xipa palm so 
abundant in the tidal swamps does not grow well away From salt 
mud. 

“ Exclusive ol* these almost all the palms From different parts 
of the world which have been introduced into Singapore have done 
well and many have dowered and Fruited successfully and are 
readily cultivated. 

kk Seeds. (Generally speaking palms are reproduced from seeds, 
in a few' instances propagation by means of division or root cuttings 
is the method adopted. The principal genera From w'bieb root cut¬ 
tings may be obtained are:— Binanga, ( 1 grtosfadigs, Omvsperma * 
Iriarlea, Oniocurpus , (duuuaedorea, Chrysalidocarpus , Wallichia, 
Arenga , Cargota , Xipa, Lie until , R ha-pis , Calamus, ZahtccaKor- 
thalsia, Itaphiu, Badris, Desmorcus, Asirocargum, and Sagas. With 
these an underground creeping rhizome produces a new'growth and 
it is best to cut or ring this rhizome behind the growth and when 
a tuft of roots lias been formed the cutting may lie removed. Boot 
cuttings, however, seldom make nice shapely plants, the process i> 
usually a slow one and the percentage of loss generally heavy, for 
these reasons when procurable seeds are always preferred. 

“ In collecting palm seeds it is essential that the seed should be 
perfectly ripe. This is generally easily determined by tin* hard¬ 
ness of the seed, that is to say of the albumen, and also by the 
colour and softness of the fruit, occasionally the albumen seems to 
be fairly bard before the fruit is ripe enough to germinate. The 
colour of the fruit is often a help, thus, in Iymumra the fruit is 
first, white, then becomes red, and at last black, and when it has 
arrived at this colour only it is ripe enough for collecting. 
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“ The fruits of palms may be fleshy, fibrous or even woodv, and 
a feu have a spiny spathe which lias to be guarded against. Fleshy 
fruits soon ferment and the pulp is easily removed. Fibrous fruits 
may be macerated for a day or two when the outer covering can be 
split or peeled olf. r l he Malayan kk Kabong ” is one of the worst 
to handle, the juice from the fruits being a skin poison. The 
Kitoo-1 (('ari/ofa iirnis) is also a powerful irritant on the skin. 
Many palms germinate freely when left to themselves, under cul¬ 
tivation however it is best to remove the outer covering of the seed 
because of the decay of the pulp or fibrous covering and possible 
loss from fungus. The period of germination varies from 6 weeks 
with some to 3 or 4 years with others. Excepting, those palms 
requiring much space. Coconuts, Sago, it is best to plant seeds in 
pots or boxes, whichever is used the drainage should he dee]) and 
well covered with half decayed leaves to prevent the compost from 
blocking up the drainage. The compost to he used should be free 
from fungi and consist of burnt earth, well decayed leaf-mould, 
some sand, and a little powdered charcoal. Seeds may he planted 
fairly close, small seeds placed upright, large seeds on one side, or 
Hat, and covered with one-half to one inch of tlie prepared compost 
which has been passed through a seive of a tine mesh. After plant¬ 
ing the pots or boxes should he thoroughly watered (saturated) 
placed in a moderately damp situation and afterwards sufficiently 
sprinkled so as never to he over wet or too dry. Palm seeds when 
planted must be guarded from rats and mice, and white ants, the 
surface soil inspected, and excessive damp and fungus removed. 
The growth is often at first very slow (this is especially noticeable 
in rattans) but after a year or two the growth increases much more 
rapidly. 

“ Seedlings. With most of tlie best known palms seedlings 
may be described as fairly hardy and only ordinary attention is 
necessary to produce strong plants, most failures occur through 
excessive damp or watering, and the moisture remaining in the axils 
of the leaves, or because the surface soil is too damp in which ease 
the seedling perishes. A few species of palms have been introduced 
to cultivation by seedlings collected in the jungle of which seeds 
have not been procurable. Owing to the different conditions under 
which such seedlings have germinated care must be taken to wrap 
the roots in mud immediately on lifting them and the seedlings dug 
up with a good ball of earth attached to them. The little plants 
must be kept very moist till they can lie planted, and not allowed 
to get dry by exposure to the sun or they speedily perish. Some 
jungle palms stand transport fairly well, especially rattans and with 
some species it is the only way to get them. 

“ Re-potting. As soon as seedling palms have filled their pots 
with roots, the young plants should be transplanted or repotted into 
single pots and a strong compost used. S*me loamy soil, well 
decayed eow manure and leaf-mould, some sand and burnt earth, 
all well mixed together and passed through a moderately coarse 
sieve. Let the drainage be sufficient and placed carefully. All loose 


